Higher 
iNtroduCtioN
Recently, based on a fixed-point theorem in cones, Li et al [1, 2] investigated the periodicity of the following scalar system : y(t) = -a(t)y(t) + g(t, y(t-τ(t))); t≠t j , j∈Z, y(t j +)=y(tj-)+l j (y(t j )), …………………… (i) where a∈C(R, (0, ∞)), τ∈C(r, r), g∈C(r×[0, ∞) , [0, ∞)), l j ∈C([0, ∞), [0, ∞)), j∈Z and a(t) & τ(t) are ω-periodic functions and g(t, y) is ω-periodic with respect to its first argument. It is well known that system (i) includes many mathematical ecological models.
Also by using Krasnoselsii's fixed-point theorem and upper & lower solutions method Zhu and Li [3] found some sets of positive values λ determining that there exist positive T-periodic solutions to the higher dimensional differential equation of the form :
x(n+1) = A(n)x(n) + λh(n)f(x(n-τ(n))); n∈Z, where A(n)=diag [a 1 (n), a 2 (n), a 3 (n), …, a m (n)], h(n)=diag [h 1 (n), h 2 (n), h 3 (n), …, h m (n)], a j , h j :Z→r+, τ:Z→Z are T-periodic, j=1, 2, 3, …, m, t≥1, λ>0, x:Z→r m , f:r+m→r+m and r+m={(x 1 , x 2 , x 3 , …, x m )T∈r m , x j ≥0, j=1, 2, 3, …, m}.
Motivited by the above, in this paper, we consider the following system : x∆(t) = A(t)x(t) + f(t, xt); t≠t j , j∈Z, t∈t,
where t is a ω-periodic time scale, A(t)=(a ij (t))n×n, t∈t, is a non-singular matrix with continuous real-valued functions as its elements and A(t+ω)=A(t). f=(f 1 , f 2 , f 3 , …, f n )T is a function defined on t×C(t, r n )→r n satisfying f(t+ω, xt+ω)=f(t, xt) for all t∈t having xt∈C(t, r n ) and xt(s)=x(t+s) for all s∈t, x(t j +) and x(t j -) representing the right and the left limits of x(t j )
in the sense of time scales. In addition, if t j is right-scattered,
T∈C(r n , r n ), j∈Z. We assume that there exists a positive integer 'p' such that t j +p=t j +ω and l j +p=l j where j∈Z. For each interval l of r we denote lt=l∩t. Without loss of generality we also assume that [0, ω)t∩{t j , j∈Z}={t 1 , t 2 ,
Our aim is to use the Avery-Peterson theorem [4] for cones to establish the necessary cr iteria for having the positive periodic solutions of (ii). In the present article for each x=(x 1 , x 2 , x 3 , …, we have established our main results for positive periodic solutions.
Section 4 provides a brief conclusion.
Basic Formalism
Let t be a non-empty closed subset (time scale) of r. The forward and backward jump operators σ, ρ:t→t and the graininess µ:t→r+ are defined respectively by σ(t) = inf {s∈t:s>t};
If t has a right-scattered minimum 'm', t k =t\{m}; otherwise t k =t.
A function f:t→r is right-dense continuous provided that it is continuous at right-dense point in t and its left-side limits exist at left-dense points in t. If 'f' is continuous at each right-dense as well as left-dense point, then it is said to be a continuous function of t. The set of continuous functions f:t→r will be denoted by C(t)=C(t, r).
For y:t→r and t∈t k we define the delta derivative of y(t), y∆(t), to be the number, if it exists, with the property that for a given ε>0
there exists a neighbourhood U of 't' such that |[y(σ(t))-y(s)]-
is right-dense continuous and if it is delta differentiable at 't', then it is continuous at 't'.
Let 'y' be right-dense continuous. If y∆(t)=y(t), then we define the delta integral by
We say that a time scale t is periodic if there exists p>0 such that if t∈t, then t±p∈t. For T≠R, the smallest positive 'p' is called the period of time scale.
Let t∈r be a periodic time scale with period 'p'. We say that the function f:t→r is periodic with period ω if there exists a natural number 'n' such that ω=np and f(t+ω)=f(t) for all t∈t. If t is ω-periodic, then σ(t+ω)=σ(t)+ω and µ(t) is a ω-periodic A(t))eA(t, s); eA(t, s)=eA-l(s, t) and eA(t, s)eA(s, r)=eA(t, r).
We consider another lemma : let A be a regressive n×n matrixvalued function of t and suppose f:t→r n is continuous and t o ∈T; then y∆ = A(t)y + f(t); y(t o )=y 0 , has a unique solution y:t→r n given by
From the above it follows that f(t, x t ) is a continuous function of 't' for each x∈C(t, r n ); for any L>0 and ε>0 there exists δ>0 such that {x, y∈C(t, r n ), |x|≤L, |y|≤L, |x-y|≤δ} implying f(t, Let X be a Banach space and K a closed non-empty subset of X.
K is defined as a cone if αu+βv∈K for all u, v∈K and all α, β≥0; u, -u∈K implying u=0.
We define K r ={x∈K|‫|‬x‫≤|‬r}. Let α(x) denotes the positive continuous concave functional on K i.e. α:K→[0, +∞) is continuous satisfying
Then we donate set K(α, a, b)={x|x∈k, a≤α(x), |x|≤b}.
Let γ and θ are non-negative continuous convex functionals on K. Consider α to be a non-negative continuous concave functional on K and ψ a non-negative continuous functional on K. 
In order to obtain the existence of periodic solutions of system (ii)
we make the following preparations. Let us define PC(t)={x=x 1 , x 2 , x 3 , ---, x n }T:t→r n |x i |[t j , t j +1)t∈C((t j , t j +1)t, r), �x(t j -
Now, set X = {x(t):x(t)∈PC(t), x(t+ω)=x(t)} with the norm defined by |x|=sup t∈[0, ω]t|x(t)|0, where |x(t)|0=Σi=1n|x i (t)|. Then X is a Banach space.
For convenience we introduce the following notations : Hereafter we assume that A i >0 & B 1 >0 for i=0, 1, 2, ---, 5 and
n}, where δ=A 2 /B 2 ∈(0, 1) and A 2 & B 2 are as defined above.
Obviously, K is a cone in X.
We claim that eA(σ(s+ω), t+ω) = eA(σ(s), t).
In fact eA(σ(s+ω), t+ω)=eA(σ(s)+ω, t+ω)=A(σ(s), t). Similarly, we can get eA(t+ω, σ(s+ω))=eA(t, σ(s)) implying G(t+ω, s+ω)=G(t, s). Now, define a mapping H by
eA(σ(t j ), t j )l j (x(t j )),
for all x∈K and t∈t. Then,
where
result
We, now, fix η, l∈[0, ω]t, η≤l, and let the non-negative continuous concave functional α, the non-negative continuous concave function ψ and the non-negative continuous functionals γ and θ are defined on the cone K by 
We recall the lemma : for x∈K there exists a constant E>0
such that sup t∈[0, ω]t|x(t)|0≤E sup t∈[0, ω]t|(φx)(t)|0.
Moreover, for each x∈K,
We also find that ψ(ρx)=ρψ(x) for
Therefore, by (iii) the condition (ii) of Avery-Peterson fixed-point theorem is satisfied.
Hence, the criteria for having the solutions of the higher dimensional differential equations for cones with impulses on time scales are that there exist constants a, b, d>0 with a<b<b/δ<d/L such that 
Conclusion
By using a multiple fixed-point theorem i.e. Avery-Peterson theorem for cones some criteria are established for the existence of positive periodic solutions for a class of higher dimensional functional differential equations with impulses on time scales of the following form : x∆(t) = A(t)x(t) + f(t, xt); t≠t j , t∈t, x(t j +)=x(t+)+l j (x(t j )),
where A(t)=(a ij (t))n×n is a non-singular matrix with continuous real-valued functions as its elements. The yield thus obtained is meant for the feasibility and effectiveness of the results. 
